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Abstract of JP8245386 

PURPOSE: To obtain an enhancer, containing 
a specific condensed thiophene derivative and 
useful for prevention, treatment, etc., of 
osteopathy such as osteoporosis or fracture 
and neuropathy such as Alzheimer disease, 
cerebrovascular dementia, amyotrophic lateral 
sclerosis or diabetic peripheral neuropathy. 
CONSTITUTION: This derivative of formula I 
[R<1> is a lower alkyl; R<2> is H or a lower 
alkyl; R<3> is a (esterified or amidated) 
carboxyl] e.g. [4,5- dihydro-8-(methylthio) 
isoxazolo[5,4-d]benzo[c]thiophene-6- 
carboxamide of formula II}. The daily dose 
thereof is 0.1-500mg (preferably 1-50mg) for 
an adult and the derivative of formula I is a low 
toxic substance. 
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(5$*. R l \tWR7)V*)V&&* R 2 

so. 

[0 0 0 1] 
[0 0 0 2] 

[ft2fc£>&fif] H-^jbSH-? (bone morphogenetic prote 
in, BMP) tt> KR#*^#«$nfeaBfttO#«WIB 

ITfffl^^) CA. E. Wang, hI/>X-f>-/Ht 
f^/Py- (Trends Biotechnol.) , 11*. 379-383 

m (1993)] . BMPtt#*«B«)»fc*E»fijfr 

* #S® * OBMP^ittffi m <6T L T V> S C t 3 
tlT*D CM. L. UrisU > • 7> H*$*9JP • U 
U— 5 1 (Bone and Mineral Research) , 6# (ed by W. 
A. Peck), 57-112H, Elsevier, 1989) , MtOJtftlC 
BMPj&««<W#LTV>S£#AStt*. ^©^itt, BMP 

3^*o» a«Tr#«»MBBtt2:<iR6*iTv^. 

[0 0 0 3] Sfctc, BMPtt#ft*«H^«coMtt&^r 
t§ui:^$nTl^ CV. M. Paralkar£, yt- 
/t-f*n$>- (J. Cell Biol.) , 1 
19#,1721-1728H (1992)) . Hfllifctt. BMPM 

e^ogft^Ra^asnri^ CE. 0zkaynak6> A-f 

^s*^ • 7>H • aw *7-r Uit— 

^ zL^.'r—is a > (Biocbem. Biophys. Res. Commu 



(2) »«?8-24 5 3 8 6 

2 

n.) , 179#, 116-123M (1991)) . $fc, BMPMEE5B4 

$n*T^5 ffi. Basler£, irJW (Cell) , 73#, 687-7 
02H (1993)) o tot, BMPtt»jB«iao»{k**Vitt 

[0 0 0 4] *$j&&#S^ (neurotrophic factor) 

^a-3TV^-S0)iettifT> (nerv 
e growth factor : NGF) , BAftttftftgH? (brain- 

i0 derived neurotrophic factor : BDNF) , Za-nhD 
yj>3 (neurotrophin-3 : NT- 3) UEifi$>%. NGF 
tt, *ffi»j|i*Ttt#fta03eJB»ili«B»ja (sympathe 
tic ganglion) fc£tfWS§&ffi#i&S5jiffi^ (dorsal roo 
t ganglion) <D#fc • J*3S£ffiJiL CA. M. Daviesfi R. 
M. Lindsay, x>f y 7* • AW *u >?— (D 

ev. Biol.) , 111#, 62-72H (1985) ; R. Levi-Monta 
lcini, X># • i?*r—jr)\, (EMBO J.) ,6#, 1145-115 
4H (1987)) , *te*W&^Tte*fi§i? (j»K£j£») CO 
3 U >f^fttt#JgjBHia (cholinergic neurons of sept 

20 a) KflUS-r* CH. Gnahn<=>, 5V y ^ >9)V • 
^K>. Uit-^ (Dev. Brain. Res.) , 9#, 45-52 
K (1983) ; H. Hatanaka & H. Tsukui, Dev. Brain Re 
s., 30#, 47-56H (1986) ; F. Hefti, i?*— • * 
7- X;i-D1MX>X (J. Neurosci.) ,6#, 2155-2 
162H (1986)) . NGFtt#WffllB©»fl:^7Lfcafe 
#»aHBSII«fT*fcJe>^»T»*. BDNFte. 

ffffl-r*^ SMEmsaB«BK:»fffflua:v) cr. m. Li 

ndsay & H, Rohrer, Dev. Biol., 112#, 30-48M (198 
30 5) ;R. M. Lindsay^ Dev. Biol., 112#, 319-328M 
(1985); A. M. Davies^ J. Neurosci., 6#, 1897- 
1904M (1986)) o *fi#JR*-Ctt+IH»©3U 
>f^l&tt#JISifflia^4 : VA* (GAB A: r-atninobutyric ac 
id) f^ftttWfiWR *J:OTJH©H-^S>ff»tt» 
(dopaminergic neurons of midbrain) IcffrET 
-5 CR. F. Alderson^K -a- n> (Neuron) , 5^, 
297-306M (1990) : C. Hyman^, (Natur 
e) , 350#, 230-232H (1991) ; B. Knusel^, 

>y • • if • t->at;v • rtiT^- - ^-y 

•^-y-7^U^ (Proc. Natl. Acad. Sci. USA) , 88 
#, 961-965M (1991)) . NT-3tt, 5fcf8W&^TteNGF 

•^bdnf LULfc&ffi* m&&&x<Dtonnimmz&\,>ft 

%&7K'r<Df)mWrC$>Z> CP. Ernforse, Proc. Natl. 
Acad. Sci. USA, 87#, 5454-5458H (1990) ; A. Rosen 
thaie. Neuron, 4#, 767-773M (1990)) 0 U*^U N 
T-3 KiSS-r * *ffi#«*©»tt«IJIStt* tlT ^ 

[0005] rjvyn-fv-mffizkmt, ^mm^ts 
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3 

t*$7lt>nT^Z> [P. Hefti&W. J. Weiner, 7~j.7 
)V--x.—UUV— (Annu. Neurol.) , 20#, 275-281 
M (1986)] o £fc> lO«H-/^^ltt#gi 

[0 0 0 6] 

-a. toiiftBMPffwaiMistttwr^ttmi, see 

[V. Rosen & R. S. Thies, hU>X-f>«^T 
4v97s (Trends Genet.) , 8#, 97-102JC (1992) ; 
Y. Takuwa*>, ;t-f*^r3*;W • 7> H • AW* 7* S> 
• Ulf— . j$a^-y 3 > (Biochem. Bioph 
ys. Res. Commum.) , 174#, 96-101M (1991)] . 

[0007] «AmGF©fpffl**3i-r*fl:^« 

&NGP«)fWS WJCOcfcS^ttlll* 

fflfcWTMMfcLTMU tf'W/— ^ Csabeluzole, 
4- (2-Benzo t h i azo 1 y 1 me t h 1 -ami no) - a [ (p-f 1 uoropheno 
xy)] methyl]-l-piperidineethanon #*8^$nT^£ 
C~a.^-#W>b (New Current) , Jf§4#26*§, 14H 

(1993^)] *<Dftmmm\z^Tu*rz\zmw2ti 
z<Dmftmm*b*>tiT&r), wm^mmmmtvx 

a»)PDy- (Experimental Neurology) , 124#, 36- 
42M(1993)] , jtB¥3-81218f4i«l:lMf^;>© 



(3) #&H¥8-2 4 5 3 8 6 

4 

»«H BMP*fcli#«««H^lC«a$tl*«IIB»fl2 
[0 0 0 8] 

a*-r^<«sw«*ji»&iB*, Ttao-j&a; d) 
[0009] -rwb%* *mn& (i) -hiss (i) 

lit 2] 



20 




R 3 



R7;p*;v*, r 3 ttxxwwb*fctt73 Hfcsnx 

5(7 »re»D. $SJC»U<tt, (2) R l #*^;Wk R 2 

ifl*m&&TSR* #*;i7t*^;i*T**±E<i>B« 

©ffUBfcSMk (3) WfiSMbBWHW, WJBfifcB^ 
Tft«±E(l)ESCDffEWnm« (4) MftftftK* 
H?^ IM*«HTT**±E<l>E*a>flUWra 
SO, (5) ttS««H?^ NGF77^U"-CWe 
t>©T**±B(4)E«©fWB*BM. (6) ±E(1) 

hxtezftmmm&m* (7) ±b<i>b*© 

[0 0 10] *RWfcJBtf>Sn*-HEfi (I) TS^n 
5B^t7x>»iftH W5E©BMP*3tttNGP(Z)^ffl 

*. -jks; (i) •cs$n$tt^7x>R*#tL 

T, ;W7»J3^ (Maybridge) ft (ttBff : Tre 

viilett, Tintagel, North Cornwall, PL34 OHW, 3$ 
B) ^6»*$nT^5HttOBft*^Dif (»241 

i99i¥io^ mm mitftzx^mtz 

'AXUtG® (II) C4,5-vbHn-8- (**)Vtt) ^ 
50 VWn (5,4-d) ^>7(c)ft7i>6-*W^ 
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5 

4,5-dihydro-8-(methylthio)isoxazolo[5.4-d] 
benzo[c]thiophene-6-carboxamide (fBig^TFiE) 3 ffi 

Kb 3] 




(ii) 



[0 0 11] ±f25£*K R'TSSn* \teSC7)V*)V 

ff%i,<mft>nz>* R 3 tg$n§ rx*5r\>wfc*fc 
»*73 Hfls*nr^TfcJ;^*;P**^M6j o rxx 

*tf. -«5£-COOR< CR 4 ttCi- 8 7;V*;k C 2 - 6 

n«*3»«»«f ens. 

l-6©7;i/*;U»<D«^Ufet>©a:UTtt, Ci- 6 7 

v#;]/#x;k :/o#*v;fc;i^x;k <v^n^v 

x;k sec.-:/h*S/;&Jktfx;k tcrt.-^h*5/*;p 
#x;k ^>3^#*^#JM*:=Jk ^*>';k**~>;& 

o7;^-;PSOiB'&Lfe ! botUTtt, C2- 6 7J^ 

-;^^>-*;^-;^£ (R 7U;Kallyl)**^ 

g<&«g£Lifct>0£LTfeJU Ci-io7^;P*;V**5/* 
(fl, ^>s^:**^#;ktf-jk ?x* 

ns rxx^;wfc$£ti75 Ffcsnwcfcj:^*^ 
tf^^Sj cd r75 Ffc$nT^rt>cfcVi*;u#*5/ 

#;p#=;k xW7a;ijM-;k y^f^75y 
*;p#=;k N-^^;i/-x^>ii/7^y^;^njk b?;w 
^7>/*;v#z;k tr^u^y*;p#-;k l-brn 
a u ^x;i/^;p^x;k "*>$W7 5 

tfens, *»wfc«^6n*st (i) T^^nssg^ 



(4) 4$H¥8-2 4 5 3 8 6 

ft7x>^iH WO^-f^U^y (Maybridg 
e) th<D»fi**nyE*0&»fc£tt, x^ 1 
;U-4-^ h * W ^ / - 3 4 , 5, 6, 7-x 

h7tHD^>7 [C] ft7x>-l-*;^yl/- 

EJS, xxy-JMbEfc* 75Ffls»6, t^yAfl:^ 
Jfe* 0-*&»4S-7^*;WfcElS» t*<OR 

3 * /t \t 7 £ ^ tf y U Z 0 TGF- 0 x — ; 1- 7 r ^ U - lc 

tt««^jfflJiaii5iH : f 1 (aFGF)^i!cDFGFX-^-7r5 
U— JtJS-rSH^ aifii^SPMHTdeukeniia inhibi to 
ry factor ; LIF, £fctechol inergic differentiation 
factor ; CDFtPf^Jl t fc&^OSfctei'U 7U- • - 
a.— n hD7-< y£? • 7T#^~(cilialy neurotrophi 
c factor; CNTF)^^OXi— n#-f x-^-f • ^ 
b^^f >• 77^U- (neuropoietic cytokine famil 
y) KJ8*r*H^ -f >*-n>f*>-l (IL-1. «TB 
SKlSCr*), IL-2, 11-3, IL-5, IL-6, IL-7, IL-9, IL-11, 

mmmftm?- a (TNF- a ) , >f > * - 7 x n >- r (INF- 

s3iejc»a»^*K&«»-rsHW*tf en, »* 
u<«#^HTSfc«#iS*«HT^frfe»ns. # 

SaMTfe^BMP-2, -4, -5, -6-, -7, -8, -9, -10, -11. -12& 
30 <i:OBMP7T^U-, ^ Dt)^BMP-2,-4,-6--7^#^e 

ns« BMPttiEic^ffeH^^^n-eno^^E-aft: 

(nerve growth factor : NGF) , ^fi^^^S^ 
(brain-derived neurotrophic factor : BDNF) 
Xa-DhD7^>3 (neurotrophin-3 : NT-3) te£i>* 

mfzti, »*u<^GF7r5u-3&«wens. 
[ooi3] #«wa>HR5S (i) Tssnsa^* 

it, #S^«it, #ffi«^^a^O#^S<Ofe5S*5J: 
7;PyA>fT-#i^:i:fc^tfS#JBiifftt*ft, 85**8 
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(5) 

7 

X, K SB, &fc£) 0±f2£& 

llflHR («&&> 7>f JPAn-x^>^ft£#ir) , K 

ttjn, ma, ij^±)im (V7b*7±)im* 4 £ts) , it? 
*s*jtt, a#»»©*ttfccfcoT»jfian, «a#i? 

Sim. »wtt»a*^ojw»*«i^r*. *^*ffi» 

U3^> -jftai (i) T«$n*» a? 

ttttSsUiiAttttfcigfe »B*fctt&flrt-*;itK:J: 
»fcD©tft#*tt, «PS^O«'&0.1-500ing, 

< tti-songT** tratsn*. hrjS (i) rs$n 
[0 0 14] ^K«a)«BjHblS«BWffi«iiaOtt. 



4 5 3 8 6 

8 

ftttfc-rsdt#»£uv>o (i) ©fls^*«» 
t) Jin&Ai#fctt#*fctt«au nt 

»a**j:tlcJ:t>T*W*&tt*«a«ct39«-c* 
&@Kl@££n£o AX#<OH£fc*FJtt, 

(i) t«8h««&f*7i>wi»fc s 
sitbTffiffi-r*is^3i»(cfF*ans»««, «-& 

10 &ttfi£bTWST*£t#T#S. AXf@^ 

?t^o#^s^ig$n^>Ax#t j E-^#^a5t^ 

[B«(C5fl5*"r^J;5lcfflv^iit'bT€f*. fcfc, jij: 

[0 0 15] 

[0 0 16] &IMfll T9X#»«fi*JC^ttS7^ 
* U tt*X 7 t K (ALP) ££R» 
V^X**#^*fflte«cMC3T3-ElS10X^^Ji&flFlfil» (FC 
S : fetal calf serum) a-gMl%% (MEM : min 
imun essential medium) tfT96^^I/— McMls (8 
000/well) , 2 B^BMP-4/7^xD-fi# (»B¥6-111 
255*1 KB«) &Zng/m\$rtS*1tU$*13i»16i&'V CSs 

11 (3*-r»*fc#Rbfc«M»:*-BKfeW 
X>h) L,fc«tCSnAT72^KiS«^t^ a 

^ ^ossm, »n ic^-rt^o, (id 

ft, BMP^IifiP^BMPtC^^ALP^jg^il^^Jt^'r^C: 

[0 0 17] 
«1] 
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(6) 

t7 X**ffl»*(iraT3-El)C*#* 



8-245386 



i0 



fls£«iai)«n« UD 


ALP g<& (1000XA, OB ±SD) 


BUP&M3ng/ml) 




0 


293±3 


144 ±8 


l 


^757=t2l"t 


364±il"t 


10 


78±8 I 


37±1 I 



i : m^mzGmm®®%imv>s>titzis<o (p<o!ooi vs 
[ooi8] mm 2 77 hMmaajMattK* 

lOXFCS^jBJDbfc^^yn (Dulbecco) NEW MM 

ufcpci2^ia (7^ Mijmmn&ana ; 2000/wei 
1) s chi] +fc*f#a«*©HGF*±rwiA4& (i 

I) tttt5*#i:»U 967^^1/- HfcSffibfe 
ft. 3 BHSSLfc, *a**h (5V 

7 94 *j 2 R* BIRttX («) , ttFflJ] &fflV>TA^ 

T#«SRiB©#fi€IMBl/fcl**t C01D fc«T. NG 
F 10ng/nl#ftT^flS^ft (II) £ljaHS£ttlOi*N£SS * a? 



HMD 

h**> 



UMt^j (ID 



(2) ?L« 

(3) t H n^v^a hf;i/-fe;un-x 

(5) t H d^S/^d kf^^JHr^a 

(6) h^D3yf>^ 

(7) V^D^f-;P6000 

(8) Rfc5^> 

(9) -H8tfc« 

[0 0 2 0] 

TBteSR-ra), (3), (4), (5), (6), <7)*J:tf<8>© 
<l)fc£ft (ID 

(2) 91* ■ »lHr;H3-x (tt> 

(3) D-v>- 1 — )V 

(4) <£fi&St: Hn^i/^n^Hr^D-X 

(5) *;i/# 

(6) t H D^y^n e;H^n-x 

(7) 7X/^Pf-A 

(8) y U 5^ U y >®~* U 9 A 

(9) t HD^y^D WMWH^a-^lO 

(10) &ft^> 

(11) *fi=-K{b« 

(12) igffteK^& 

[0 0 2 1] 

(i) TSStistt^ 

a«tt*#U #IU«fcfP«bT#*t#9«^*JDS 5(7 ft- 



«8S$nfc. NGF lOng/nl?¥ttTT01/*HS&ttl 

OtfM©fc-&* (II) SlDtt, NGF*3fiTO100Dg/mlMli 

fcj:*»*tn*a±o»*&39RU (in 

[0 0 19] «ttMl 

Tie jc Tivr (1) - (6) end l T»a»]*B-e 1 & 

£fc (II) «5nKft«*-r«il[86. 5mO>9KJM« 
»1.000ttf^ST#«. ^n^TIB{C^T(7)-(9)cD^ 

5g 
82. 5g 
2.8g 
0.4g 

-X2910 2.994g 
19. 3g 
0.6g 
0.4g 
0.006g 

30WVWitf^t (9) - (11) «$D-f>f^l3^ 
>y«ettftfPD, TE©<12>©*#fc«£LTfls** 
(II) WU, »500g£fMHLflS. ^n^500mgf 

5g 
330g 
29g 



25g 
50g 
3g 
3g 
30g 
3.5g 
0.5g 
lg 
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(7) 



«rH¥8-24 5 3 8 6 



11 

[0 0 2 2] 



12 



[HI] 



'mm 





A 
B 

c 

D 
E 



NGF lOng/al 
NGF 100n£/nl 

NGF lOng/nl + ^t^J(II) 10 n* 

NGF lOng/ml + ^t^ft(II) 1//M 




(51) Int. CI. • 
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